• 



Attorney 




let No. 0465-0884P 



REFLECTIVE OR TRANS FLECTIVE LIQUID CRYSTAL DISPLAY DEVICE AND 
METHOD FOR MANUFACTURING THE SAME 

[0001] This application claims the benefit of the Korean 
Application No. P2000-086013 filed on December 29, 2000, which 
is hereby incorporated by reference. 



Field of the Invention 

[0002] The present invention relates to a display device, 
and more particularly, to a line structure of an LOG (line on 
glass) method in a reflective or a transf lect ive liquid crystal 
display device and a method for manufacturing the same. 

Discussion of the Related Art 

[0003] In general, an LCD module is classified into two 
categories according to a mounting method of a drive IC, the 
two categories being a chip on glass (COG) mounting method and 
a tape automated bonding (TAB) mounting method. 

[0004] In the TAB mounting method, a tape carrier package 
(TCP) for the drive IC is connected to an LCD panel and a 
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printed circuit board (PCB) . In a case where the TCP is 
connected to the LCD panel, an anisotropic conduction film 
(ACF) is used instead of lead by considering particular 
material characteristics of a glass and a metal and by 
considering that a pitch corresponding to 0.2 mm or below is 
very sophisticated. On the other hand, in a case where the TCP 
is connected to the PCB, lead is used. 

[0005] In the COG mounting method, the drive IC is directly 
mounted in gate and data regions of the LCD panel, so that an 
electrical signal is transmitted to the LCD panel. At this time, 
the anisotropic conduction film (ACF) is generally used to 
connect the drive IC to the LCD panel. 

[0006] Meanwhile, in an LCD device according to the COG 



»jJ mounting method, an LOG mounting method forming a conductor on 



a lower glass substrate is used to apply signals to each drive 
IC. 

[0007] A general LCD device according to the COG mounting 
method will be described with reference to the accompanying 
drawings . 

[0008] FIG. 1 is a cross sectional view showing a structure 
of the general LCD device according to the COG mounting method. 



Attorney D<3^fet No. 0465-0884P 



[0009] As shown in FIG. 1, the general LCD device according 
to the COG mounting method includes an upper substrate 101, a 
lower substrate 102, a printed circuit board (PCB) substrate 
103, a flexible printed circuit (FPC) 104 and a data transfer 
cable 105. Although the details of the upper substrate 101 are 
not shown, a polarizer is formed on one surface of the upper 
substrate 101, and a color filter and a common electrode are 
formed on the other surface of the upper substrate 101. 

[0010] The lower substrate 102 is larger than the upper 
substrate 101. The polarizer is formed on one surface of the 
lower substrate 102, and the other surface of the lower 
substrate where the polarizer is not formed is opposite to the 
common electrode of the upper substrate 101. As shown in FIG. 1, 
a data line 109 of a data drive IC 107 is formed perpendicular 
to a gate line 108 of a gate drive IC 106. A plurality of input 
signals generated from a drive circuit of the PCB substrate 103 
are applied to the data drive IC 107. A drive input line 110 of 
the data line 109 in which the input signals flow is connected 
to the FPC 104 and the data drive IC 107. Also, data output 
lines 111 of the data drive IC 107 are respectively connected 
to each data line 109. 
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[0011] A gate input signal of the drive circuit of the PCB 
substrate 103 is applied from the FPC 104 to the gate drive 1C 
106 through the drive input line 110 of the gate line. Then, 
the gate drive IC 106 generates a gate voltage for driving the 
LCD device, and outputs the gate voltage to an output terminal. 
At this time, the output terminal of the gate drive IC 106 is 
connected to each gate line 108 through gate output lines 112. 

[0012] The data transfer cable 105 is formed to connect the 
PCB substrate 103 to the FPC 104, so that signals generated 

H* 
Q 

S from the drive circuit of the PCB substrate 103 are applied to 
?y 

the data drive input line of the FPC substrate 104. That is, 

M 

J: signals generated from the drive circuit of the PCB substrate 

Cn 

s 103 are applied to the data drive input line of the FPC 104 

HJ through the data transfer cable 105. 

m 

^ [0013] In the LCD device according to the present invention, 

G 

M» _ „ _ 

= a plurality of FPCs are required since a width of the FPC has 

to be widened to prevent a short from generating in input lines 

connected to an input terminal of the drive IC. 

[0014] To use a small number of FPCs, it is useful to form 

the LCD device of the LOG method in which input lines of the 

data drive IC and the gate drive IC are directly formed on the 

lower substrate. 
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[0015] FIG. 2 illustrates a general LCD device according to 
an LOG method in which an input line is directly mounted on a 
substrate . 

[0016] As shown in FIG. 2, the LCD device includes the PCB 
substrate 103, the FPC 104 having transfer lines, the lower 
substrate 102 and the upper substrate 101. 

[0017] The lower substrate includes the input line 114 of 
the gate drive IC, the input line 113 of the data drive IC, a 
common voltage line (not shown) , the gate drive IC 106, the 
data drive IC 107, the gate line 108 and the data line 109. In 
the upper substrate, a common electrode is formed. Although not 
shown, the common electrode is connected to the common voltage 
line of the lower substrate. 

. [0018] Referring to FIG. 2, in the general LCD device, the 



03 drive circuit of the PCB substrate 103 generates various input 

o 

signals for driving the LCD device, and then the input signals 
are input to the transfer line of the FPC 104. Each transfer 
line of the FPC 104 is respectively connected to the input 
lines 114 of the gate drive IC 106 directly mounted to the 
lower substrate 102, and the input line of the data drive IC 
107 directly mounted to the lower substrate 102. 
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[0019] The input signals applied to the input lines are 
input signals of the gate drive IC 106 and the data drive IC 
107, and output signals of the drive ICs 106, 107 are 
respectively applied to each gate and data line 108, 109, 
thereby driving the LCD device according to signals of the gate 
and data lines 108, 109 applied the output signals. 

[0020] FIG. 3 illustrates a cross sectional view showing a 
structure of an input line in the general LCD device according 
to the LOG method. 

[0021] As shown in FIG. 3, an input line 202 is formed of 
the same material as the gate electrode on an insulating 
substrate 201, and then a gate insulating layer 203 is formed 
on an entire surface of the substrate 201 including the 
conductor 202 (input line) . Then, an organic insulating 
material is deposited on the gate insulating layer 203 to form 
organic insulating layer 204, and a passivation layer 205 is 
formed on the organic insulating layer 204. 

[0022] However, the related art LCD device and the method 
for manufacturing the same have the following problems. 

[0023] In the circuit of the related art LCD device having 
a single-layered input line structure, a line resistance is 
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higher than in the FPC, so that the drive signal is retarded, 
thereby generating a failure for exactly driving the LCD device. 

SUMMARY OF THE INVENTION 

[0024] Accordingly, the present invention is directed to an 
LCD device that substantially obviates one or more problems due 
to limitations and disadvantages of the related art. 

[0025] An object of the present invention is to provide an 
LCD device in which a line resistance is decreased by changing 
a structure of an input line. 

[0026] Additional advantages, objects, and features of the 
invention will be set forth in part in the description which 
follows and in part will become apparent to those having 
ordinary skill in the art upon examination of the following or 
may be learned from practice ,of the invention. The objectives 
and other advantages of the invention may be realized and 
attained by the structure particularly pointed out in the 
written description and claims hereof as well as the appended 
drawings . 

[0027] To achieve these objects and other advantages and in 
accordance with the purpose of the invention, as embodied and 
broadly described herein, a reflective or a t ransf lective LCD 
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device having an input line part includes a first line layer 
formed on a substrate, a first insulating layer formed on an 
entire substrate, having a contact hole at the first line layer, 
a second line layer formed on the first insulating layer, a 
second insulating layer formed on the entire substrate, having 
respective contact holes at the first and second line layers, a 
third line layer formed on the second insulating layer, a 
passivation layer formed on the entire substrate, having 
respective contact holes at the first, second and third line 
layers, and a pixel electrode on the passivation layer to 
electrically connect the first, second and third line layers 
through each contact hole. 

[0028] Preferably, the first line layer is formed of the 
same material as a gate line. 

[0029] Preferably, the first line layer is formed as a 
double-layered structure inclusive of an AlNd alloy and Mo. 

[0030] Preferably, the second line layer is formed of the 
same material as a data line. 

[0031] Preferably, the second line layer is formed of Cr. 

[0032] Preferably, the third line layer is formed of the 
same material as a reflective layer. 
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[0033] Preferably, the third line layer is formed of AlNd 
alloy. 

[0034] In another aspect, a method for manufacturing a 
reflective or transf lect ive LCD device having a cell array 
region and an input line part includes the steps of forming a 
first insulating layer on an entire surface of a substrate, 
forming a semiconductor layer on the first insulating layer of 
the cell array region, forming a data line having source and 
drain electrodes at both sides of the semiconductor layer of 
the cell array region, simultaneously, a second line layer on 
the first insulating layer of the input line part, forming a 
second insulating layer on the entire surface of the substrate, 
forming a reflective layer on the second insulating layer of 
the cell array region, simultaneously, a third line layer on a 
third insulating layer of the input line part, forming a 
passivation layer on the entire surface of the substrate, 
forming respective contact holes to expose the drain electrode 
and surfaces of the first, second the third line layers, and 
forming a pixel electrode to connect the passivation layer of 
the cell array region to the first, second and third line 
layers . 
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[0035] In the present invention, the first, second and 
third input lines are connected in parallel, so that a 
resistance becomes lower than the related art single-layered 
input line structure. 

[0036] It is to be understood that both the foregoing 
general description and the following detailed description of 
the present invention are exemplary and explanatory and are 
intended to provide further explanation of the invention as 
claimed . 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0037] The accompanying drawings, which are included to 
provide a further understanding of the invention and are 
incorporated in and constitute a part of this application, 
illustrate embodiment ( s ) of the invention and together with the 
description serve to explain the principle of the invention. In 
the drawings: 

[0038] FIG. 1 illustrates a plan view of a general LCD 
device of a COG method; 

[0039] FIG . 2 illustrates a plan view of an LCD device in 
which a general input line is directly mounted on a substrate; 
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[0040] FIGs . 3 illustrates a cross sectional view of an 
input line of a related art LCD device; 

[0041] FIG. 4 illustrates a plan view showing a structure 
of an input line of a reflective LCD device or a transf lective 
LCD device according to the present invention; 

[0042] FIG. 5 illustrates a cross sectional view showing a 
structure of an input line of a reflective LCD device or a 
transf lective LCD device according to the present invention 
taken along line 5-5 of FIG. 4; 

[0043] FIG. 6A to FIG. 6D illustrate cross sectional views 
\Q showing manufacturing process steps of a cell array region of a 
J£ reflective or a transf lective LCD device according to the 

m 

* present invention; and 



O 

o 



[0044] FIG. 7A to FIG. 7D illustrate cross sectional views 



fU 

J5 showing manufacturing process steps of a LOG input line of a 



reflective or a transf lective LCD device according to the 
present invention . 

DETAILED DESCRIPTION OF THE INVENTION 
[0045] Reference will now be made in detail to the 
preferred embodiments of the present invention, examples of 
which are illustrated in the accompanying drawings. Wherever 
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possible, the same reference numbers will be used throughout 
the drawings to refer to the same or like parts. 

[0046] A reflective or a transf lective LCD device includes 
a lower substrate having a gate line, a data line and a 
reflective electrode, which are generally formed of a 
conductive metal. Accordingly, a three-layered input line 
structure is formed in the present invention. 

[0047] FIG. 4 illustrates a plan view showing a structure 
of a LOG input line in a reflective or a transf lective LCD 
device according to the present invention. FIG. 5 illustrates a 
cross sectional view showing a structure of an input line of a 
reflective LCD device or a transf lective LCD device according 
to the present invention taken along line 5-5 of FIG. 4. 

[0048] As shown in FIG. 4, the input line according to the 
present invention is formed of a three-layered structure 
inclusive of a first line layer 302, a second line layer 304 
and a third line layer 306. At this time, the first line layer 
is formed of a metal (AINd/Mo) for forming a gate line of a 
cell array region, and the second line layer is formed of the 
same metal (Cr) as a data line. The third line layer is formed 
of the same metal (AINd/Mo) as a reflective layer. Then, the 
first, second and third line layers 302, 304 and 306 are 
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connected by a fourth line layer 308 formed of a conductive 
material such as ITO that is the same material as a pixel 
electrode . 

[0049] As shown in FIG. 5, the first line layer 302 is 
formed of the same metal (AINd/Mo) as the gate line on an 
insulating substrate 301, and then a first insulating layer 303 
is formed on the insulating substrate 301 including the first 
line layer 302. The second line layer 304 is formed of same 
metal as the data line on the first insulating layer 303. Then, 
a second insulating layer 305 of an organic insulating material 
such as Benzocyclobutene (BCB) is formed on the insulating 
substrate 301 including the second line layer 304, and the 
third line layer 306 is formed of the same metal (AINd/Mo) as 
the reflective layer on the second insulating layer 305. Next, 
a passivation layer 307 is formed on the insulating substrate 
301 including the third line layer 306. Subsequently, the first 
and second insulating layers 303 and 305 and the passivation 
layer 307 are selectively removed, so that respective contact 
holes are formed at the first, second and third line layers 302, 
304 and 306. Then, a fourth line layer 308 of the same material 
as the pixel electrode is formed on the passivation layer 307 
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to electrically connect the first, second and third line layers 
302, 304 and 306. 

[0050] The first line layer 302 is a double-layered 
structure inclusive of an Aluminium Neodymium alloy (AINd) and 
Mo. The second line layer 304 is formed of Cr, the third line 
layer 306 is formed of an AINd alloy, and the fourth line layer 
308 is formed of ITO. 

[0051] A method of manufacturing the input line in the 
reflective or the transf lective LCD device according to the 
present invention will be described in detail. 

[0052] FIG. 6A to FIG. 6D illustrate cross sectional views 
showing manufacturing process steps of a TFT, a reflective 
layer and a pixel electrode of a reflective or a transf lective 
LCD device according to the present invention. FIG. 7A to FIG. 
7D illustrate cross sectional views showing manufacturing 
process steps of a LOG input line of a reflective or a 
transf lective LCD device according to the present invention. 

[0053] As shown in FIG. 6A and FIG. 7A, AINd alloy and Mo 
are sequentially deposited on the insulating substrate 301 by 
sputtering or a similar process, and then are selectively 
patterned to form the gate line (not shown) having the gate 
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electrode 302a in the cell array region and the first line 
layer 302 in the input line part. 

[0054] An insulating material such as a silicon nitride 
SiN x is deposited on the insulating substrate including the 
first line layer 302 by chemical vapor deposition or a similar 
process, thereby forming the first insulating layer 303. If the 
TFT of the cell array region is a bottom gate type thin film 
transistor, the first insulating layer 303 is a gate insulating 
. s layer. 

q [0055] As shown in FIG. 6B and FIG. 7B, a semiconductor 

fu 

vO layer is deposited on the insulating substrate 301, and then is 
jp selectively removed to form an active layer 400 on the first 
* insulating layer 303 above the gate electrode 302a. Then, a 

metal layer of Cr is deposited on the insulating substrate by 
sputtering or a similar process, and then is selectively 
removed to form the data line having source and drain 
electrodes 304a and 304b, simultaneously, to form the second 
line layer 304 on a portion of the first insulating layer 303 
where the input line is formed. 

[0056] The organic insulating material such as 
Benzocyclebutene (BCB) is deposited on the entire surface of 
the insulating substrate 301 including the data line having the 
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source and drain electrodes 304a, 304b, and the second line 
layer .304, thereby forming the second insulating layer 305. 

[0057] As shown in FIG. 6C and FIG . 7C, a metal layer such 
as AINd is deposited on the insulating substrate 301, and then 
is selectively removed to form the reflective layer at the cell 
array region, and to form the third line layer 306 on the 
second insulating layer 305 of a portion where the input line 
is formed. 

[0058] The passivation layer 307 is formed by depositing 
the insulating material such as silicon nitride SiN x on the 
entire surface of the insulating substrate including the third 
line layer 306. 

[0059] As shown in FIG. 6D and FIG. 7D, the contact holes 
are respectively formed to expose the drain electrode 304a of 
the cell array region, and predetermined portions of the first, 
second and third line layers 302, 304, 306 in the input line 
part. Then, a conductive material such as ITO is deposited on 
the passivation layer 307, and is selectively patterned to form 
the pixel electrode 308. At this time, the first, second and 
third line layers 302, 304, 306 are connected in parallel by 
the pixel electrode 308. 
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[0060] As mentioned above, the LCD device according to the 
present invention and the method for manufacturing have the 
following advantages . 

[0061] The first, second and third line layers 302, 304, 
306are connected in parallel by the pixel electrode 308, 
thereby obtaining lower resistance than the related art single- 
layered input line structure. 

[0062] It will be apparent to those skilled in the art that 
various modifications and variations can be made in the present 
invention. Thus, it is intended that the present invention 
covers the modifications and variations of this invention 
provided they come within the scope of the appended claims and 
their equivalents . 
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